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PRINCIPLES  OF  JELLY  MAKING 

N.  E.  Goldthwaite 
(University  of  Illinois) 

The  process  of  jelly  making  appears  to  be  simple  enough,  merely  a 
matter  of  cooking  fruit  juice  and  sugar  together  till  the  whole  mass  “ jells  ” 
on  cooling.  However,  as  ordinarily  practiced,  this  process  may  be  attended 
by  uncertain  results,  because  so  little  is  generally  known  concerning  the 
why  of  jelly  making. 

In  the  hope  of  learning  more  concerning  the  why  of  the  process,  and  in 
i the  hope  also  of  determining  as  exactly  as  possible  the  conditions  neces- 
sary for  the  making  of  fruit  jellies,  and  hence  of  being  able  to  lay  down 
I rules  that  would  always  work,  the  Department  of  Household  Science  of 
I the  University  of  Illinois  began,  in  the  fall  of  1908,  a series  of  systematic 
experiments  in  jelly  making.  By  courtesy  of  that  Department  the  New 
! York  State  College  of  Agriculture  is  now  reprinting  the  bulletin  in  which 
I these  experiments  were  summarized,  for  circulation  in  New  York  State. 

As  results  of  these  experiments,  it  has  been  shown,  first,  that  in  the 
making  of  fruit  jellies  there  are  several  factors  to  be  considered;  second, 
that  it  is  the  understanding  or  misunderstanding  of  these  which  leads  to 
I success  or  failure;  and  third,  that  whereas,  on  account  of  the  variableness 
of  fruit  juices,  no  hard  and  fast  rules  can  be  laid  down  for  jelly  making 
as  practiced  in  the  home,  yet  these  experiments  have  developed  some 
principles,  which  if  intelligently  grasped  and  applied,  should  lead  to  the 
making  of  ideal  fruit  jellies. 

DESCRIPTION  OF  FRUIT  JELLY 

Before  going  further,  a description  of  the  substance  aimed  for,  that 
elusive  substance,  a good  fruit  jelly,  should  be  given.  Ideal  fruit  jelly 
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is  a beautifully  colored,  transparent,  palatable  product  obtained  by  so 
treating  fruit  juice  that  the  resulting  mass  will  quiver,  not  flow,  when 
removed  from  its  mold;  a product  with  texture  so  tender  that  it  cuts 
easily  with  a spoon,  and  yet  so  firm  that  the  angles  thus  produced  retain 
their  shape;  a clear  product  that  is  neither  sirupy,  gummy,  sticky,  nor 
tough;  neither  is  it  brittle  and  yet  it  will  break,  and  does  this  with  a dis- 
tinct, beautiful  cleavage  which  leaves  sparkling  characteristic  faces. 
This  is  that  delicious,  appetizing  substance,  a good  fruit  jelly. 

CONSTITUENTS  OF  FRUIT  JUICE 

Fruit  juice  consists  largely  of  water  in  which  are  dissolved  small  amounts 
of  flavoring  materials,  sugar,  vegetable  acids,  and  a substance  called 
pectin.  Now  the  vegetable  acids,  as  we  shall  see  further  on,  take  part 
in  the  process  of  jelly  making,  but  it  is  the  last  body,  pectin,  which  is  the 
essential  jelly-making  substance.  If  pectin  be  present  in  a fruit  juice,  it 
is  possible  to  make  jelly  from  that  juice;  otherwise  it  is  impossible. 
Whether  or  not  pectin  is  present  in  a juice,  any  one  can  readily  ascertain 
by  adding  to  a given  volume  of  the  juice  (say  one  or  two  tablespoonfuls 
in  a glass)  an  equal  volume  of  ethyl  alcohol  (go  per  cent  to  95  per  cent), 
mixing  thoroly,  and  cooling;  if  pectin  is  present  a gelatinous  mass  will 
appear  in  the  liquid  which  may  be  gathered  up  on  a spoon.  The  house- 
keeper, using  this  test,  will  soon  discover  that,  apparently,  different  juices 
contain  different  proportions  of  pectin;  hence,  this  is  probably  one  reason 
for  the  wide  difference  in  different  fruits  for  making  jellies.  Curiously 
enough,  this  pectin  frequently  is  not  found  in  the  juices  of  raw  fruits,  or, 
if  found,  it  is  likely  to  be  in  small  quantity;  for  example,  in  our  experi- 
ments, we  found  little  pectin  in  the  juice  of  raw  apples,  of  raw  grapes, 
and  none  at  all  in  that  of  raw  quince;  yet  the  juices  extracted  from  these 
fruits  by  cooking  were  full  of  the  substance.  In  this  connection,  it  should 
be  explained  that  the  raw  juices  of  other  fruits,  such  as  currants  and 
blackberries,  often  do  contain  considerable  pectin;  yet  juices  obtained  by 
cooking  the  fruits  are  apparently  far  richer  in  this  fundamental  jelly- 
making material.  Furthermore,  even  tho  the  juices  of  raw  fruits  may 
contain  a fair  amount  of  pectin,  yet  in  general  the  jelly  therefrom  is  often 
less  clear  than  that  from  corresponding  juices  which  have  been  cooked 
out  of  the  fruits. 

EXTRACTION  OF  JUICES  FROM  FRUITS 

The  best  and  also  the  most  economical  method  for  extracting  juice 
from  fruit  has  been  already  indicated,  that  is,  cooking  it  out. 
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VERY  JUICY  FRUITS 

If  a very  juicy  fruit,  such  as  currants  or  raspberries,  is  being  used,  place 
the  clean  fruit  (washed  if  necessary)  in  an  enamel  preserving  kettle, 
add  just  enough  water  to  prevent  burning  (perhaps  i cup  to  4 or  5 quarts 
of  fruit),  cover  the  kettle  and  place  it  where  the  fruit  will  cook  rather 
slowly,  stirring  it  occasionally  with  a wooden  or  silver  spoon.  When  the 
simmering  point  is  reached,  crush  the  fruit  further  with  a well-soaked 
wooden  masher;  then  continue  heating  it  until  the  whole  mass  is  cooked 
thru.  Transfer  the  hot  mass  to  a sufficiently  large  piece  of  cheesecloth 
(double  if  desired)  wrung  out  of  hot  water,  tie  the  opposite  corners  together, 
and  let  the  juice  drain  into  an  earthenware  or  enamel  receptacle.  This 
juice  is  Extraction  I.  When  Extraction  I is  fairly  well  drained  out,  usu- 
ally within  half  an  hour,  do  not  squeeze  the  pulp  for  a second  quality  of 
jelly  as  usually  directed,  but  instead  make  another  juice  extraction.  To 
do  this,  untie  the  cheesecloth,  transfer  the  pulp  to  the  preserving  kettle, 
cover  it  with  water,  stir  it  until  it  is  thoroly  mixed.  Then  cover  it,  bring 
it  slowly  to  the  boil  as  before,  and  drain  it  again.  Extraction  II  is  the 
result.  The  alcohol  test  will  indicate  whether  much  or  little  pectin  has 
been  obtained.  If  much,  repeat  the  process  *for  Extraction  III.  Some 
fruits  will  show  an  appreciable  proportion  of  pectin  even  up  to  the  fifth 
extraction,  but  usually  a third  extraction  sufficiently  exhausts  the  pectin 
from  the  fruit. 


LESS  JUICY  FRUITS 

If  instead  of  such  very  juicy  fruits  as  those  considered,  the  juice  is  to 
be  extracted  from  less  juicy  fruits,  such  as  apples,  quinces,  and  the  like, 
wash  the  fruit,  discard  any  unsound  portions,  cut  it  into  small  pieces 
(skins  and  seeds  included),  cover  it  with  water,  and  proceed  just  as  in 
the  case  of  very  juicy  fruits.  Relying  on  the  alcohol  test  for  pectin,  make 
as  many  extractions  from  the  pulp  as  seem  profitable. 

In  making  jelly  from  these  extractions  the  writer  generally  prefers  to 
handle  Extraction  I by  itself,  since  this  is  the  more  normal  form  of  the 
various  extractions.  But  time  will  be  saved  if  Extractions  II  and  III 
are  mixed  together. 


THE  JELLY  TEST 

Altho  each  housekeeper  doubtless  has  her  own  satisfactory  jelly  test; 
yet  for  reasons  given  below  it  may  be  well  to  describe  the  one  that  has 
given  best  results  in  our  work.  Our  jelly  test  is  one  probably  used  by 
many,  and  is  that  point  at  which  the  boiling  mass  “ jells,”  sheets  off,  or 
breaks  off,  as  a portion  of  it  is  allowed  to  drop  from  the  stirring  spoon. 
This  is  a quick  test,  and  hence  much  better  than  the  time-honored  one  of 
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taking  out  a portion  of  the  hot  jelly,  and  allowing  it  to  cool  to  see  if  it 
“ jells,”  for  while  this  cooling  process  is  going  on  outside  the  saucepan 
the  jelly  is  continuing  to  cook  inside  the  saucepan.  Time  is  too  precious 
at  this  point  to  wait  for  any  cooling  of  samples.  When  the  jelly  is  just 
right  to  be  taken  off  the  fire,  no  time  should  be  lost  in  removing  it. 

THE  PROPORTION  OF  SUGAR  TO  JUICE 

EXTRACTION  I 

In  making  jelly  from  these  various  extractions,  let  us  first  consider 
Extraction  I.  Assuming  that  this  juice  has  been  obtained  from  a nat- 
urally good  jelly-making  fruit,  that  is,  one  rich  in  pectin  and  also  acidic 
(sour),  such  as  currants,  sour  apples,  and  unripe  grapes,  then  the  process 
of  making  jelly  is  comparatively  simple.  Under  such  conditions  success 
or  failure  depends  almost  entirely  on  the  proportion  of  sugar  used.  The 
correct  proportion  of  sugar  to  the  pectin  of  the  juice  in  hand  means  success, 
while  an  underproportion  means  a tough  jelly,  and  an  overproportion 
means  more  or  less  of  a failure,  depending  on  how  great  that  overpro- 
portion is.  Probably  more ’good  jelly-making  material  is  spoiled  thru  the 
use  of  an  overproportion  of  sugar  than  from  all  other  causes  combined; 
and  this  is  true  because  the  would-be  jelly  maker  blindly  follows  the  old 
rule  of  a measure  of  sugar  to  a measure  of  juice. 

This  exceedingly  important  point,  then,  the  correct  proportion  of 
sugar  to  juice,  needs  to  be  very  thoroly  understood.  In  studying  it, 
first  let  us  consider  the  result  of  trying  to  make  jelly  from  fruit  juice  alone, 
that  is,  without  sugar.  If  a certain  volume  (say  i cup,  i pint,  i quart) 
of  good  jelly-making  fruit  juice  is  boiled  down  until  a jelly  test  is  obtained, 
we  find  on  cooling  the  very  small  product  that  it  is  jelly-like,  but  it  is  not 
an  ideal  jelly.  It  is  a tough,  opaque,  unpalatable  mass  consisting  of 
the  pectin,  more  or  less  impure,  which  was  contained  in  the  original  volume 
of  juice. 

Second,  let  us  consider  the  results  of  boiling  such  a given  volume  of 
juice  with  varying  proportions  of  sugar.  If  this  volume  of  juice  is  boiled 
with,  say,  \ its  volume  of  sugar  until  the  jelly  test  is  obtained,  we  find, 
on  cooling,  a larger  product  than  the  preceding  — one  more  like  jelly, 
one  less  opaque,  tho  still  tough.  Continuing  this  process  and  taking 
successive  volumes  of  juice  equal  to  that  taken  first,  and  boiling  each 
successively  with  an  increasing  proportion  of  sugar  (J,  §,  f , i,  i\  of  the 
volume),  what  are  the  final  results?  Examination  of  them  shows  that 
with  an  increasing  proportion  of  sugar  each  successive  product  increases 
in  volume,  the  depth  of  color  diminishes,  and  each  is  more  tender,  more 
transparent,  more  palatable  than  its  predecessor,  until  one  is  reached 
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that  approximates  a perfect  jelly.  Beyond  this,  with  increasing  proportion 
of  sugar,  the  product  continues  to  increase  in  volume,  the  color  to  decrease 
in  intensity,  but  the  texture  to  become  softer  and  softer  until  finally  the 
pectin  appears  in  lumps  in  the  mass,  or  a mere  sirup  results. 

The  results  of  such  tests  are  graphically  shown  in  figure  i.  The  juice 
contained  in  glass  a shows  the  volume  used  in  making  each  of  the  jellies 
b,  c,  d,  e,  /,  the  proportions  of  sugar  to  juice  being  respectively  | : i,  f : i, 


A.  On  VOLUME, 

1.  Amount  of  juice  used  for  each  jelly  is  shown  by  a . 

2.  Proportion  of  sugar  to  juice  by  volume  for 

jelly  b z=  ^2  * 1 

jelly  c -5=  3/*  *.  1 
jelly  d ~ 1 : 1 
jelly  e = lfcl 
jelly  f = 2:1 


B.  On  TEXTURE,  * 

Jellies  b,  c, d,  e,  f,  are  identical  with  those  shown  above. 


Effects  of  varying  the  proportion  of  sugar  to  juice 


Fig.  I.  EFFECT  OF  THE  PROPORTION  OF  SUGAR  ON  THE  VOLUME  AND  THE  TEXTUPE 

OF  JELLY 

i:i,  i| : i,  2:1. 1 Note  the  effect  of  this  increasing  proportion  of  sugar 
per  volume  of  juice  on  the  volume  of  jelly  produced.  Note,  also,  the 
effect  on  the  texture  as  shown  when  the  jellies  were  transferred  to  plates. 
Jelly  b was  very  tough  and  unpleasantly  sour;  jelly  c was  tender  but 
would  “ stand  alone  jelly  d was  too  tender  to  “ stand,”  but  in  both 

'It  is  probably  unnecessary  to  explain  that  the  expression  J:i  means  three-fourths  of  a volume  of  sugar 
to  one  volume  of  juice,  while  the  expression  1:1  means  one  whole  volume  of  sugar  to  one  of  juice.  Bearing 
this  explanation  in  mind,  the  expressions  3:1,  $:i,  and  the  like,  are  readily  understood. 
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taste  and  texture  was  suitable  for  jelly  cake;  jellies  e and  / were  quite 
impossible  — they  were  made  to  show  the  effect  of  a large  over-proportion 
of  sugar.  Jellies  corresponding  to  c,  d,  and  / are  more  clearly  shown  in 
figure  2.  Jelly  c in  texture,  color,  and  taste,  was  ideal  for  table  use. 

What  is  the  important  lesson  of  such  a succession  of  products?  It  is 
simply  this:  that  the  given  volume  of  juice  used  for  each  jelly  sample 
contains  a certain  quantity  of  pectin  in  solution,  and  that  this  quantity 
of  pectin  is  capable  of  utilizing  profitably  a definite  proportion  of  sugar 
only.  Up  to  this  definite  proportion  of  sugar  to  pectin,  the  jelly  produced 
from  the  given  volume  of  juice  is  decreasingly  tough  and  increasingly 


Fig.  2.  SAMPLES  OF  APPLE  JELLY  SHOWING  EFFECTS  OF  DIFFERENT  PROPORTIONS  OF 

SUGAR  TO  JUICE 

tender,  until  finally  a jelly  of  ideal  texture  and  appearance  is  formed. 
Beyond  that  definite  proportion  of  sugar  to  pectin,  the  jelly  produced 
is  increasingly  soft  until  finally  it  fails  to  hold  together  at  all,  that  is, 
it  fails  to  “ jell.”  The  error  is  self-evident:  too  much  sugar  for  the  pectin 
present  in  the  juice  has  been  used.  No  amount  of  mere  cooking  after 
this  will  rectify  the  error;  continued  cooking  will  produce  a gummy  mass. 
Adding  more  sugar  and  cooking  will  but  make  the  jelly  more  sirupy. 
The  remedy  is  to  add  more  pectin,  that  is,  to  boil  the  product  with  more 
juice,  perhaps  even  with  as  much  as  was  used  in  the  first  place;  but  the 
amount  of  juice  added  must  depend  of  course  on  how  great  the  over- 
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proportion  of  sugar  has  been,  since  this  addition  of  juice  is  for  the  purpose 
of  supplying  sufficient  pectin  to  take  care  of  the  surplus  of  sugar.  Needless 
to  say  this  made-over  jelly,  tho  it  may  come  out  fairly  well,  will  not  equal 
in  quality  an  otherwise  corresponding  jelly  made  originally  with  the 
proper  proportion  of  sugar  to  juice. 

For  most  juices  of  such  fruits  as  those  already  indicated,  that  is,  those 
that  are  rich  in  pectin  and  are  fairly  acidic,  it  is  found  that  for 
Extraction  I,  the  correct  proportion  of  sugar  to  juice  by  volume  usually 
varies  from  f : i to  i : i . Currants  and  partially  ripened  grapes  yield 
a juice  so  well  adapted  to  jelly  making  that  they  usually  demand  the 
proportion  i : i , while  J : i is  likely  to  be  the  correct  proportion  for  red 
raspberries,  blackberries,  and  also  for  juices  from  fruits  to  which  much 
water  must  be  added  even  to  make  the  first  juice  extraction,  such  as 
sour  apples,  crab  apples,  cranberries,  and  the  like.  But  in  any  case 
the  jelly  maker  must  be  wary  when  proportioning  sugar  to  juice.  Doubt- 
less much  depends  on  the  condition  of  the  fruit  itself;  if  the  juice  seems 
unusually  watery,  as  currants  just  after  a rain,  and  the  alcohol  test  does 
not  indicate  pectin  in  plenty,  then  lessen  the  proportion  of  sugar.  It  is 
better  to  err  on  the  side  of  too  little  rather  than  too  much  sugar  if  a jelly 
that  will  “ stand  alone  ” is  desired;  if  a softer  and  sweeter  jelly  is  desired, 
then  of  course  a larger  proportion  of  sugar  should  be  used. 

EXTRACTIONS  II  AND  III 

Let  us  now  turn  our  attention  to  a consideration  of  Extractions  II,  III, 
and  so  on.  Tho  it  is  well  worth  while  to  work  up  these  extractions  into 
jelly,  yet  great  care  must  be  exercised  in  doing  so.  From  what  has  gone 
before,  it  is  evident  that  since  much  water  has  been  used  in  their  prep- 
aration, and  since  each  is  correspondingly  less  acidic  and  less  rich  in 
pectin  than  its  predecessor,  this  mixture  will  utilize  a much  less  pro- 
portion of  sugar  than  will  Extraction  I.  However,  if  these  facts  are 
kept  in  mind  and  the  sugar  carefully  proportioned  to  the  pectin  that  is 
present,  an  excellent  quality  of  jelly  can  be  made  from  these  dilute  juices. 

A good  method  for  proportioning  sugar  to  juice  in  dealing  with  these 
dilute  extractions  is  to  concentrate  (boil  down)  the  mixture  rapidly  till 
the  resulting  juice  approximates  the  richness  of  Extraction  I,  which  may 
be  judged  by  the  alcohol  test,  by  the  appearance,  and  by  the  taste,  then 
to  measure  the  resulting  juice  and  add  the  proportion  of  sugar  already 
used  for  Extraction  I.  If  these  extractions  are  treated  otherwise,  the 
jelly  maker  may  be  merely  proportioning  sugar  to  water,  since,  as  already 
emphasized,  these  later  extractions  are  so  largely  made  up  of  water. 

However,  if  the  jelly  maker  wishes  to  treat  these  extractions  on  the 
same  general  plan  as  Extraction  I,  let  her  make  a trial  sample  of  jelly 
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from  their  mixture,  proportioning  the  sugar,  f:i  or  at  most  f:i,  then, 
according  to  the  quality  of  the  jelly  produced,  let  the  proportion  of  sugar 
be  increased  or  decreased  in  working  up  the  remainder  of  the  dilute  juice. 

The  jelly  from  these  dilute  extractions  will  be  quite  as  clear  and  the 
texture  quite  as  good  as  that  made  from  Extraction  I.  In  other  words, 
there  is  absolutely  no  need  of  the  second  quality  of  jelly  which  some 
housekeepers  have  had  a fashion  of  making  from  the  juice  “ squeezed 
out  ” of  a drained  fruit-pulp.  If  the  fruit  is  properly  handled,  all  the 
jelly  therefrom  will  be  of  first  quality.  The  practice  of  making  fruit  butter 
from  the  pulp  remaining  after  juice  Extraction  I,  is  a good  one.  In  this 
case,  of  course,  there  would  be  no  juice  Extractions  II  and  III. 

Interesting  however,  in  this  connection,  from  an  economic  standpoint, 
are  the  results  obtained  by  two  experienced  housekeepers  in  working  up 
nearly  like  quantities  of  partly  ripened  grapes.  Housekeeper  I had 
more  than  half  of  the  five  quarts  of  stemmed  grapes  that  the  two  had 
gathered  in  common;  from  her  portion  she  made  something  over  two 
glasses  of  jelly  and  five  glasses  of  butter.  Housekeeper  II,  on  the  other 
hand,  from  her  portion  of  the  fruit,  by  preparing  two  juice  extractions, 
made  seven  glasses  of  an  excellent  quality  of  jelly.  The  writer’s  experi- 
ence indicates  that  the  grape  pulp  which  Housekeeper  II  had  left,  would 
have  yielded  at  least  one  more  extraction  of  juice,  containing  a paying 
quantity  of  pectin. 

After  the  winter’s  supply  of  grape  juice  has  been  extracted,  which 
is  best  done  by  cooking  the  fruit  covered  with  water  in  a double  boiler, 
further  juice  extractions  should  be  made  from  the  pulp,  as  already 
described,  and  used  for  jelly.  This  is  a good  plan,  since  jelly  made  from 
these  later  extractions  rarely  shows  the  cream-of-tartar  crystals  so  likely 
to  appear  in  grape  jelly  that  has  stood  for  a length  of  time. 

TIME  NECESSARY  FOR  JELLY-MAKING  PROCESS 

In  discussing  the  proportion  of  sugar  to  juice,  nothing  has  been  said  to 
indicate  the  time  necessary  for  the  jelly-making  process.  As  a matter 
of  fact  this  time  varies  with  several  factors:  with  the  proportion  of  sugar 
to  juice,  the  time  decreasing  as  the  proportion  of  sugar  is  increased;  with 
the  proportion  of  pectin  in  the  juice,  a thin  juice  demanding  more  time 
for  concentration;  and  possibly  to  some  extent  also  with  the  proportion 
of  acid  in  the  juice.  Of  course  there  is  an  interdependence  among  these 
factors  that  may  either  lessen  or  lengthen  the  necessary  time  of  boiling 
in  the  case  of  any  particular  juice.  In  currant  juice,  for  example,  these 
factors  are  so  nicely  adjusted  that  8 to  io  minutes  is  sufficient  time  for 
making  jelly  from  Extraction  I;  while  the  corresponding  juice  from  rasp- 
berries, blackberries,  and  apples,  may  demand  from  20  to  30  minutes. 
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But  in  any  case,  any  jelly,  when  the  process  is  once  begun,  should  be  made 
as  quickly  as  possible;  no  simmering  for  hours  should  be  allowed,  since 
long  action  of  the  acid  in  the  juice  transforms  the  pectin  into  substances 
that  have  no  jelly-making  power.  An  example  of  this  sort  came  to 
the  writer’s  attention  thru  the  failure  of  one  jelly  maker  to  make  her 
grape  jelly  “ jell.”  Hours  of  simmering  on  the  back  of  the  stove  had 
destroyed  the  pectin,  also  too  much  sugar  had  been  used,  and  between 
the  two  errors,  a dark,  gummy,  unpalatable  mass  had  resulted. 

TIME  NECESSARY  FOR  BOILING  SUGAR  WITH  JUICE 

Directly  connected  with  the  total  time  necessary  for  the  jelly-making 
process,  is  the  question,  When  should  the  sugar  be  added  to  the  juice. 
Should  it  be  at  the  beginning  of  the  process,  according  to  the  old  method  ? 
or  (hot)  near  the  end  of  the  process,  according  to  the  newer  method? 
or  (hot)  midway  between  these  extremes?  Let  us  designate  these 
three  methods  respectively  as  long-boiling,  short-boiling,  and  mean- 
boiling. 

Very  elaborate  and  careful  experiments,  the  details  of  which  need  not 
be  described  here,  have  been  made  in  this  laboratory  in  order  to  answer 
these  questions.  The  results,  so  far  as  they  yet  indicate  a choice  in  these 
methods,  show  that  the  mean-boiling  method  is  probably  the  best,  all  things 
considered.  The  chemist  knows  that  the  longer  sugar  is  boiled  with 
a weak  acid,  as  fruit  juice  suitable  for  jelly  making  is,  the  more  this  sugar 
is  inverted  (split)  into  two  simpler  sugars,  each  less  sweet  than  the  original 
sugar.  Tho  this  loss  of  sweetening  power  may  be  disregarded,  yet  the 
extent  of  the  inversion  which  has  taken  place  does  affect  the  texture 
of  the  jelly;  that  is,  if  little  inversion  has  occurred  (short-boiling  method), 
the  original  sugar  used  is  likely  to  crystallize  out ; if  much  inversion  has 
occurred  (long-boiling  method),  one  of  the  simpler  sugars  formed  may 
appear  in  crystalline  masses.  However,  it  should  be  said  that  neither 
of  the  crystallizations  is  likely  to  occur  if  the  sugar  has  been  originally 
properly  proportioned  to  the  pectin  in  the  juice  and  if  the  resulting  jelly 
has  been  properly  sealed  up.  Illustrative  of  this  statement  is  the  fact 
that  from  seven  different  fruits  a series  of  three  jellies  each,  long-,  short-, 
and  mean-boiling,  were  carefully  made  and  sealed  four  years  ago; 
as  yet  no  one  of  them  shows  any  sign  of  crystals.  Repeated  experi- 
ments however  show  that  an  overproportion  of  sugar  to  juice  is  fairly 
certain  to  lead  shortly  to  a crystallization  of  sugar  from  the  jelly. 
Apparently  a jelly  properly  made  and  properly  sealed  will  keep  almost 
indefinitely. 

Perhaps  it  should  be  explained  that  the  object  of  adding  the  sugar 
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hot,  heated  thru,  not  scorched,  is  that  the  total  cooking  process  may  not 
be  prolonged  by  a partial  cooling  as  is  the  case  if  the  sugar  is  added  cold  to 
the  hot  juice.  In  any  case  the  mass  should  be  carefully  stirred  fairly 
constantly  after  the  sugar  is  added,  in  order  to  prevent  burning. 

Experiments  prove  further  that  it  is  economy  not  to  make  jelly  by  the 
long-boiling  method,  inasmuch  as  so  much  sugar  is  lost  thereby  in  the 
skimmings.  The  more  thoroly  the  juice  is  clarified  by  skimming  before 
the  addition  of  the  sugar,  the  better  from  an  economical  standpoint. 

ACIDITY  OF  THE  FRUIT  JUICE 

The  absolute  necessity  of  the  presence  of  pectin  in  juices  to  be  used 
for  fruit  jellies  has  been  made  as  emphatic  as  possible.  Simultaneously, 
attention  has  been  repeatedly  drawn  to  the  fact  that  good  jelly-making 
juices  are  also  acidic.  The  juices  that  are  ideal  for  jellies  are  both  rich 
in  pectin  and  are  fairly  acid,  such  as  currant,  partly  ripened  grape,  and 
crab  apple.  However,  many  fruit  juices  contain  the  first  requisite,  pectin, 
in  greater  or  less  quantity,  but  are  deficient  in  acid;  quince,  pear,  peach, 
and  sweet  apples  are  examples  of  this.  With  these  juices,  if  we  choose 
to  do  so,  we  can  help  nature  out  by  adding  a little  acid  of  vegetable  origin 
(tartaric  or  citric)  to  the  juice.  It  is  difficult  to  state  the  exact  amount 
to  be  added,  since  juices  vary  much  in  acidity  even  in  the  same  kind  of 
fruit.  A fair  rule,  however,  is  to  add  enough  of  the  tartaric  or  the  citric 
acid  powder  to  make  the  juice  about  as  acid  to  taste  as  good  tart  apples; 
but  before  deciding  about  the  taste,  care  must  be  taken  to  see  that  the 
powdered  acid  is  entirely  dissolved  and  the  juice  well  stirred.  By  way  of 
suggestion,  add  one  level  teaspoonful  of  the  powdered  acid  to  a quart 
of  juice,  and  if  examination,  as  indicated,  shows  this  amount  of  acid 
to  be  insufficient,  increase  the  amount  by  small  additions  until  the  juice 
seems  satisfactory.  Great  care,  however,  must  be  exercised  in  any  addi- 
tion of  acid  even  tho  it  may  be  the  same  as  that  already  in  the  fruit,  since 
such  addition  invariably  affects  the  flavor  of  a delicate  fruit.  By  this 
method,  however,  it  is  possible  to  make  jelly  from  any  pectin-bearing 
fruit  juice.  Peach  and  pear  jellies  may  be  so  made,  but  the  fine  flavor 
of  the  fruit  is  invariably  impaired.  Thus  also  the  texture  of  strawberry 
jelly  is  improved  by  a slight  addition  of  acid,  but  the  same  cannot  be  said 
of  its  flavor.  But  sweet  apple  and  quince,  both  of  which  are  rich  in 
pectin  — the  latter  phenomenally  so  — yield  jellies  improved  not  only 
in  texture,  but  also  in  taste  by  an  addition  of  acid  to  the  juice. 

Doubtless  it  is  unnecessary  to  warn  the  housewife  that  if  juice 
Extractions  II,  III,  and  so  on,  are  to  be  acidified,  they  should  be  con- 
centrated before  adding  the  acid  in  order  to  prevent  an  excess  of  it. 
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In  general,  with  the  exception  of  sweet  apple  or  quince,  it  seems  better 
for  the  inexperienced  jelly  maker  to  learn  to  manipulate  successfully 
the  ideally  good  jelly-making  fruit  juices,  such  as  currant,  sour  apple,  crab 
apple,  raspberry,  blackberry,  and  partly  ripened  grape,  before  she  attempts 
to  make  jellies  of  juices  not  well  adapted  by  nature  for  jelly  making, 
as  peach,  pear,  strawberry,  and  cherry.  In  regard  to  strawberry  and 
cherry  jellies,  it  may  be  stated  here  that  it  has  been  found  possible  to  make 
fair  samples  of  these  without  the  addition  of  acid  if  an  overproportion 
of  sugar  is  avoided,  and  if  the  boiling  is  carried  somewhat  beyond  the  point 
at  which  the  jelly  test  is  first  observed;  however  this  must  be  done 
with  great  care  lest  a gummy  mass  finally  result. 

A method  of  making  jellies  which  has  something  to  commend  it  is  to 
take  sour-apple  juice  as  a basis  for  the  jellies,  and  to  use  sufficient  other 
fruit  juice  to  supply  flavor.  This  method  has  apparently  been  used  by 
manufacturers,  but  it  may  be  used  by  the  housewife  advantageously 
in  some  cases.  By  means  of  the  sour-apple  juice  both  pectin  and  acid 
are  supplied  to  a fruit  juice  which  may  be  deficient  in  one  or  both  these 
essentials  for  jelly  making,  and  a very  palatable  form  of  food  be  the  result. 

QUANTITIES  OF  JUICE  USED 

The  question  has  frequently  been  asked,  How  much  juice  can  I make 
into  jelly  at  one  time.  Simultaneously  with  the  question  several  house- 
keepers have  stated  that  they  never  attempt  more  than  one  glass,  or  two 
at  most.  The  writer  has  found  no  difficulty  under  household  conditions 
in  handling  juice  sufficient  for  from  four  to  six  glasses  or  even  more  at  one 
time.  But  to  do  this,  everything  must  be  ready  for  the  completed  process 
before  the  juice  is  put  on  to  boil  — a pan  with  the  glasses,  boiling  water 
for  sterilizing  them,  and  the  dry  measured  sugar  already  hot.  On  boiling, 
the  juice  must  be  rapidly  and  thoroly  skimmed,  the  hot  sugar  added  at  the 
proper  time,  more  skimming;  then  the  instant  the  jelly  test  is  observed, 
the  glasses  must  be  sterilized  with  the  boiling  water,  and  the  hot  jelly 
poured  into  them  till  each  is  completely  full.  With  some  jellies  there  is  dan- 
ger of  the  mass  jellying  in  the  kettle  before  it  can  be  removed,  hence  the 
necessity  for  rapid  action  and  a cool  head. 

In  this  connection  it  may  be  stated  that  many  good  housekeepers  prefer 
to  can  their  fruit  juices  in  season,  making  up  the  jellies  as  needed.  This 
plan  has  much  to  commend  it.  Often,  time  is  precious  in  the  fruit  season 
and  if  the  juice  extractions  are  properly  heated  to  boiling,  and  sealed 
into  well-sterilized  cans  just  the  same  as  canned  fruit,  they  will  keep 
quite  as  well  as  the  latter,  and  jelly  can  be  made  when  desired. 
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STERILIZATION  OF  JELLY  GLASSES 

As  already  indicated,  jelly  glasses  should  be  well  sterilized  just  before 
using.  To  effect  this,  proceed  as  follows:  Place  the  glasses  in  a tin 
pan,  fill  each  with  boiling  water,  let  them  stand  until  needed,  empty 
and  allow  them  to  remain  inverted  until  needed  for  use;  then  fill  them 
with  hot  jelly  as  already  described. 

SEALING  UP  JELLIES 

If  jellies  are  to  stand  any  length  of  time  before  using,  they  should  be 
properly  sealed  from  the  air.  After  the  glasses  have  been  filled  completely 
with  the  hot  jellies,  they  should  be  set  in  a cool  place  for  the  contents 
to  harden.  Jellies  slightly  undercooked  may  be  covered  with  panes  of 
glass  and  allowed  to  harden  in  the  sun.  In  either  case,  when  the  jellies 
are  well  set,  the  glasses  should  be  filled  with  hot  paraffin  — the  jelly  will 
have  shrunken,  leaving  space  for  this  — not  merely  melted  paraffin, 
but  hot  paraffin  so  that  all  germs  that  may  have  fallen  on  the  surface  of 
the  jelly  may  be  killed  and  future  trouble  with  them  obviated.  Close 
the  glasses  with  hot,  clean  tin  covers,  and  keep  in  a dry,  cool  place. 

A JELLY  FAILURE 

A very  interesting  and  instructive  jelly  failure  was  brought  to  the 
writer’s  attention;  this  failure  was  a thin  jelly  full  of  transparent,  cubical 
crystals.  Examination  proved  these  to  be  uninverted  sugar,  that  is, 
the  original  sugar  used.  Further  examination  showed  that  the  original 
juice  had  been  but  slightly  acidic,  and  also  that  it  was  not  rich  in  pectin. 
Questioning  the  maker  disclosed  the  fact  that  the  sugar  had  been  added 
near  the  end  of  the  jelly-making  process  (short-boiling).  Now,  at  least 
three  errors  were  evident:  (i)  an  overproportion  of  sugar  to  (2)  a weakly 
acidic  juice,  and  (3)  one  not  rich  in  pectin.  Consequently  the  jelly  had 
never  “ jelled  ”;  a mere  sirup  had  resulted,  from  which  the  uninverted 
sugar  had  subsequently  crystallized  out.  The  total  result  was  much 
the  same  as  tho  a thick  sirup  from  sugar  had  been  merely  colored  and 
flavored  by  fruit  juice  and  allowed  to  stand  until  crystallization  of  the 
sugar  had  occurred. 

GENUINE  ORANGE  AND  LEMON  JELLIES 

The  writer  had  frequently  noticed  that  well-made  orange  marmalade 
always  showed  a jelly-like  appearance,  denoting  that  there  must  be  pectin 
in  the  fruit.  The  alcohol  test  applied  to  the  squeezed  out  raw  juice 
showed  its  entire  absence.  Subsequent  experiments  finally  located  the 
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pectin  in  the  white  inner  skin  of  the  fruit.  Similar  examinations  of  the 
lemon  showed  the  presence  of  pectin  in  the  white  inner  skin,  but  none 
in  the  raw  juice.  After  many  experiments  it  was  found  that  excellent, 
genuine  orange  or  lemon  jellies  could  be  made  by  careful  extraction  of 
this  pectin,  adding  sufficient  natural  juice  of  the  fruit  for  flavoring  and 
acidity,  then  proceeding  to  make  jelly  as  with  any  fruit.  The  process 
is  approximately  as  follows : The  yellow  outer  skin  of  the  fruit  is  carefully 
and  entirely  peeled  off,  the  white  inner  skin  is  removed  from  the  juicy 
portion.  This  white  inner  skin  is  passed  thru  a fine  meat-grinder,  soaked, 
in  sufficient  water  to  cover,  from  two  to  twenty-four  hours,  then  cooked 
slowly  for  some  hours  and  drained.  This  Extraction  I is  particularly 
rich  in  pectin.  Subsequent  extractions  all  show  pectin,  but  continually 
decreasing  in  amount.  These  extractions  may  be  concentrated  and  mixed 
with  the  first  extraction  if  desired.  To  the  whole,  sufficient  natural 
juice  is  added  to  give  a pronounced  flavor,  and  it  is  then  made  into  jelly 
the  same  as  any  other  juice,  due  care  being  taken  not  to  use  an  excess  of 
sugar.  If  the  thin  yellow  outer  skin  of  the  fruit  has  been  carefully  removed, 
there  will  be  little  if  any  bitter  taste  to  these  jellies. 

If  desired,  the  white  inner  skin  of  oranges  and  lemons  may  be  used  as 
a source  of  pectin  to  add  to  other  fruits  that  are  more  or  less  deficient  in  this 
important  substance.  For  example,  some  excellent  rhubarb  jelly  was 
made  in  the  kitchen  of  this  Department  by  adding  to  the  cooked-out 
rhubarb  juice  a rich  pectin  extraction  obtained  from  lemons  as  indicated. 

For  such  purposes  in  general,  it  is  suggested  that  the  white  inner  skins 
of  oranges  and  lemons  be  saved  from  time  to  time,  cut  into  fine  pieces 
and  dried,  then  later  soaked  up  and  used  as  desired.  Hence,  what  is 
usually  a waste  product,  but  what  has  been  found  to  be  an  abundant 
source  of  pectin,  may  be  used  by  the  thrifty  housewife  in  numberless 
ways  to  help  out  in  her  jelly  making. 

It  may  be  worth  while  to  note  in  this  connection  that  the  thicker  skinned 
the  oranges  are,  the  greater  is  the  yield  of  pectin  that  can  be  obtained 
from  them. 

The  white  inner  skin  of  grapefruit  is  also  rich  in  pectin,  but  the  persistent 
bitter  taste  interferes  with  its  use  in  jellies.  However,  the  housekeeper 
may  find  it  valuable  in  marmalades. 

BLUEBERRY  JELLY 

Mention  should  be  made  of  blueberry  jelly  — certainly  not  a common 
jelly  so  far  as  the  writer  knows.  Examination  of  this  fruit  shows  a pulp 
exceedingly  rich  in  pectin,  one  which  will  stand  several  extractions.  Altho 
the  juice  is  fairly  sweet  to  taste,  yet  it  is  sufficiently  acidic  to  yield  jelly 
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of  excellent  texture  even  when  the  proportion  of  sugar  to  juice 
(Extraction  I)  is  1:1.  With  this  proportion  of  sugar,  the  total  time  of 
making  the  jelly  need  not  exceed  io  minutes. 

The  blueberry  as  a jelly  fruit  seems  quite  equal  to  the  currant,  with 
this  difference  in  the  jellies.  Altho  each  is  delicious,  currant  jelly  is  tart 
to  the  taste,  while  blueberry  jelly  is  sweet;  hence  they  may  be  used  for 
different  purposes  in  the  menu. 

BEET  SUGAR  VERSUS  ORDINARY  CANE  SUGAR 

A question  concerning  the  relative  merits  of  beet  sugar  and  cane  sugar 
in  jelly  making  has  occasionally  been  asked.  Our  experiments  show  that 
when  the  two  sugars  are  equally  pure,  there  is  no  difference  in  texture, 
taste,  or  appearance  of  jellies  made  therefrom.  The  only  difference 
observed  was  that  the  volume  of  jelly  produced  from  a given  amount  of 
juice  and  sugar  was  slightly  less  when  beet  sugar  was  used  than  when 
cane  sugar  was  used.  This  difference  being  considered  negligible,  the  two 
sugars  may  be  used  interchangeably. 

NATURE  OF  PECTIN 

Perhaps  it  may  be  interesting  to  explain  that  pectin,  the  fundamental 
jelly-making  substance  of  fruit  juices,  the  gelatinizing  substance  that  makes 
these  juices  “ jell,”  is  apparently  akin  to  starch  chemically;  it  has  no 
relationship  whatever  to  gelatin.  It,  like  starch,  is  made  up  of  the 
elements  carbon,  hydrogen,  and  oxygen;  while  gelatin,  in  addition  to 
these  elements,  contains  nitrogen.  Moreover,  pectin  is  of  vegetable  origin, 
while  gelatin  is  of  animal  origin. 
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SUMMARY 

The  principal  points  may  be  briefly  summarized  as  follows: 

1.  Fruit  juice  to  be  used  for  jelly  making  must  contain  pectin.  It 
must  also  be  acidic. 

2.  Juices  that  are  to  be  used  for  jelly  making  should  be  extracted 
by  cooking  them  out  of  the  fruit. 

3.  The  most  common  cause  of  failure  in  jelly  making  is  an  overpro- 
portion of  sugar  to  juice,  that  is,  to  the  pectin  in  the  juice. 

4.  A short,  quick  test  in  jelly  making  is  preferable  to  a test  which 
involves  a waste  in  time. 

5.  There  need  be  no  second  quality  of  jelly.  All  may  be  of  first  quality 
if  the  juice  is  properly  extracted  and  handled. 

6.  Experiments,  so  far,  indicate  that  the  mean-boiling  process  in  jelly 
making  is  preferable  to  the  long-boiling  or  to  the  short-boiling  process. 

7.  Any  given  juice,  when  once  the  boiling  is  begun,  should  be  trans- 
formed into  jelly  as  rapidly  as  possible. 

8.  The  time  necessary  for  the  boiling  of  a quantity  of  jelly  apparently 
varies  with  several  factors : the  proportion  of  sugar  to  juice,  the  proportion 
of  pectin  in  the  juice,  and  possibly,  too,  with  the  acidity  of  the  juice. 

9.  The  hot  jellies  should  be  poured  at  once  into  hot,  sterilized  glasses, 
and  after  having  “ set  ” should  be  carefully  sealed. 

10.  Jellies  from  pectin-containing  but  slightly  acid  fruits  may  be  made 
by  adding  a vegetable  acid  to  the  juice,  but  this  process  is  not  recom- 
mended except  in  the  case  of  sweet  apple  or  quince  juice. 

11.  Cherry  and  strawberry  jellies  are  possibilities  if  the  hot  mass  is 
boiled  somewhat  beyond  the  first  jelly  test  observed. 

12.  The  white  inner  skins  of  oranges  and  of  lemons  are  prolific  sources 
of  pectin;  hence  genuine  jellies  from  these  fruits  may  be  made.  The  pectin 
from  these  skins  may  also  be  used  for  strengthening  other  fruit  juices. 

13.  Apple  juice  may  be  made  a basis  for  other  fruit  jellies. 

14.  Blueberries  are  recommended  as  an  excellent  fruit  for  jelly  making. 

15.  Beet  sugar  and  cane  sugar  may  be  used  interchangeably  in  jelly 
making. 

16.  Pectin  is  probably  akin  to  starch  in  its  chemical  nature.  It  has 
no  relationship  to  gelatin. 

17.  Good  jellies  cannot  be  made  from  all  juices  by  rule  of  thumb.  Jelly 
making,  as  practiced  in  the  home,  is  an  art  founded  on  scientific  principles. 
It  consists  in  so  controlling  results  by  means  of  sugar  and  acid,  and  by 
boiling,  as  to  cause  the  pectin  to  “ set  ” in  a continuous  mass  thruout 
the  volume  allotted  to  it. 
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JELLY  SCORE  CARD 

In  these  days  of  friendly  rivalry  at  farmers’  institutes,  fairs,  and  the 
like,  there  is  much  demand  for  score  cards  of  various  sorts.  The  following 
is  a jelly  score  card2  suggested  by  the  author. 


Points  Totals 


I.  Choice  of  fruit  for  jelly  making 5 

II.  Color: 

a.  As  determined  by  the  fruit 4 

b.  Depth,  as  influenced  by: 

c r 10 

2.  Boiling 3 

III.  Clearness  (transparent  or  otherwise) 10 


IV.  Absence  of  crystals 

V.  Texture: 

a.  Preservation  of  shape  when  removed  from  mold,  not 

sirupy 

b.  Power  of  quivering 

c.  Can  be  cut  with  spoon;  angles  retain  shape,  not  gummy 

nor  sticky 

d.  Tenderness  versus  toughness 

e.  Character  of  cleavage: 

1.  Not  brittle,  yet  breaks  with  distinct  cleavage 

2.  Sparkling  faces 

VI.  Taste  or  palatability: 

a.  Preservation  of  natural  flavor  of  fruit 

b.  As  affected  by  sugar,  neither  too  much  nor  too  little .... 

c.  As  affected  by  boiling,  not  burned 


5 


5 

5 


5 


30 


5 

5 . 


40 


2 Compare  Schermerhom,  Grace.  Joum.  Home  Econ.  6:148. 


